Experimental
Materials. All four disaccharide standards, trehalose, sucrose, maltose, and cellobiose, were purchased from Sigma Aldrich (Milwaukee, WI USA) and were prepared to a final concentration of 10 µM in 50/50 HPLC grade water/methanol (v/v) with 0.5% acetic acid (v/v).
Tripartite culturing. The tripartite sample was prepared as previously described 1 This SLIM SUPER IM module used here has been previously described in detail elsewhere [2] [3] [4] [5] [6] . Briefly, the capillary temperature was kept constant at 110 °C, the traveling wave speed was kept constant at 320 m/s, and the traveling wave amplitude was kept constant at 20 V.
The SLIM chamber was kept at 4.06 tor of helium gas, while the ion funnel trap was kept at 4.00 torr of helium gas. Data was acquired with homebuilt software. 50 total SLIM SUPER IM separations were summed for each pixel and disaccharide standard to produce each IM trace.
Ions were accumulated for 1 second 'in-SLIM' by halting the traveling wave in the second region (green) so that the first region (blue) acts as a greatly extended (up to 9 meter), ion accumulation region, in lieu of using the ion funnel trap for ion introduction. A previously described ion switch 4 enables long-pass separations, where these isomeric disaccharides were subjected to 85.5 meters of SLIM SUPER IM separation. 
